Accumulations of cyclic AMP and inositol phosphates in guinea pig cerebral cortical synaptoneurosomes: enhancement by agents acting at sodium channels.
Activation of alpha 1-adrenergic receptors by norepinephrine in guinea pig cortical synaptoneurosomes augments accumulations of cyclic AMP elicited by 2-chloroadenosine and concomitantly increases formation of inositol phosphates. Various agents that affect calcium channels or sites of action of calcium have little or no effect on cyclic AMP accumulation elicited either with 2-chloroadenosine, or with a 2-chloroadenosine/norepinephrine combination, nor did they markedly affect formation of inositol phosphates elicited by norepinephrine. However, EGTA reduces both cyclic AMP accumulation and inositol phosphate formation. Agents such as batrachotoxin, scorpion (Leiurus) venom and pumiliotoxin B that are active at voltage-dependent sodium channels enhance accumulations of cyclic AMP and inositol phosphates. These effects are blocked by tetrodotoxin. It is proposed that enhanced influx of sodium ions increases phosphatidylinositol metabolism, resulting in formation of diacylglycerols and inositol phosphates, and that the former, through activation of protein kinase, causes an enhancement of cyclic AMP accumulations in brain tissue.